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(57) The present invention relates to a catalytic 
composition which comprises an ERS-10 zeolite a 
metal of group VIII. a metal of group VI and optionally 
one or more oxides as earner. According to a preferred 
aspect, the catalytic composition also contains a metal 
of group II B and/or III A. The catalytic system of the 
prraent invention can be used In the upgrading of 
hydrocarbon mixtures having boiling ranges within the 
range of C4 to 250"C, preferably mixtures of hydiocar- 

.mpurmes of sulfur. ,.e. In hydrodesulfuration with the 
conternporaneous skeleton isomerization of olefins co^^ 
tained in these hydrocarbons, the whole process belno 
earned out in a single step. 
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Descrfptlon 
[0001] 



10 



IS 



20 



25 



30 



35 



40 



45 



60 



ly«c composition a^ZZns T^^lZsZtmTZ '^'"^ *° ' «^ «ta 

ularly useful in the upgrading of '"ixtur^Th^.^SS;^ 

•mpur«esJ.ainhydrodesulfurationwiththecorrtS»SnSs^^^ containing sulfur 

hydrocarbons, the vyhde process t>einq carriSS^^n!^.* ^ 'somenzatron of the olefins contained in these 
the ^jgrading of mixtures of hvdrocart^;::!^:^. ^^IT^-lT '^'^^^'^ ^^"^ «n be used, in particular, for 
eraWy mixtures of hydrocaibore havinoThS^ 1*^^ ^^cWng processes, pref- 

(Fluld Catalytic CracJdn^ * '"'""^ '3"9« deriving from FCC catalytic S<£^ 

sulfur content to conform wilt, the l^r^iJo^^S^^ ^ ^ ""^^ ^^A^tt'e^ with a low 

emission of pollutants. The sulfur pr^TSnr^.^^ faS*;;^ T * ^'^^^ «° ^^^"'^e the 

ingfromFCC. ®^''"®'™**"™^'"*^'=''^"'y"'^{>90%) from the gasoline cut deriv- 

Sso^^^<reSretr*rs:~ 

MON). The necessity fias therefore beTf^rf^S^S^^S^ [Jlf f *^ (RON and 

hydrocarbon mixtures which boil within the nM^!^Il f"^ d^^f^^ the sulfur content in the 

S^Linte^rg^rSrsubSTo?^^^^^ 

5318690. US 5360^. US 5?010^L??J?(S^t^^'5S4274^^^^^ 5326462. ul 

obtain hydrodesulfurafion with a reduced octane nurnSr ni'iiSt * ^ Processes, in order to 
catalysts suitable for desulfuration and in tteT^o^t^. l^^^f^ *° steps, using in the f iret step 

[0005] US 5.378.352 describes a nr^^^ ^ 'ecovenng the octane number, 

points wrthin the rangeSgaS^iiS;°:S^"^";2ri^^^^ ^Vd^«=art,on fractions, with baling 

Irte selected from 2SM-5, ZSM-1 1 ZSM^^S ^S-ST^ « TSS^iJ ^ °* 9^°"P V'- « 

procss in two Steps. ^ ™ 'W»<«te=«'Mo": In US«S91« to. a hydraead^ 

Of 35--250-C. i.e. in the case of cuts ric^lTJi^^'f^S^^S^ i^' ^^^enaphtha'. which boil within the range 
tivify for desulfuration with re^TZroa^S^^l^^ 

recovery in the end-gasolina "V^^flenaton. which represents an additional advantage in terms of octane 

! o"^2lite. a ISl^SX^^rrrS^^" ^^^^ ' '^'^ «>-P^es an ERS- 

[001 1] Aoco-dingra WiLl^TSi rfT.^f=^^ °T °' """^ ^ 

s^r''iBt;£^«e€'"^*^«^^ 



[00101 
lOzeol 
[0011] 
of grouf 
[0012] 

nolar composition of oxides correspi 
55 mMa/hO • 2X2O3 • VO2 
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selected from silicon, germanium, titanium, zirconium characteriyori »« 4^11 - ^ 

powders (recorded by means of a vertical gorS^^^ STuS^ vS,^„ Jj^?"'^ X^y diffraction spectrum from 



Table A 
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30 
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d(A} 


I/I « • 1 nn 

wiQ lUU 


11.0 + 0.1 


vs 


6.80 ± 0.08 


w 


5.79 ± 0.06 


w 


4.59 ±0.05 


in 


4.29 ± 0.05 




3.96 ±0.04 


fn 


3.69 ± 0.03 




3.41 ± 0.03 


w 


3.33 + 0.03 


w 


3.26 ± 0.02 


m 


3.07 ± 0.02 


w 


2.68 ± 0.01 


W 


2,57 ±0.01 


w 


2.51 ± 0.01 


w 


2.38 ±0.01 


w 


2.31 ± 0.01 


w 


2.28 ± 0.01 


w 


2.11 + 0.01 


w 


2.03 ±0.01 


w 


1.94+0.01 


w 



40 



45 



SO 
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which X is aluminum and Y is silicon, is S^^^ '"^ ^^S-IO zeolite in 

lytic conpositi^n also cXfeiTne" .^JSSs^'cS^ '"f ''"T*^ '^"^"^ f«)m 70 to 90%; when the cata- 
f«;m 5 to 30% by weightS respe<. to ^t^^^g^^^e " ^^'"^ ^ 

'Zls th™To:^^, L" Tj:STs^::^oTr^ ^ - - me.^ Of group V„.. 

ferred aspect. Co and So^e ^J^^S Sr^eJ^l^^f'^^'^ T '^"^'"^ = P^'^^'^''^ P^«- 

with respect to the total weigW JSe^^JI^fl^,^^ °* 8'°'*' P^^^^l^ "^'^ from 1 to 10% 

Of group VI preferably varies S>m Ato^^^fJZl^^ Ml!°«f*= ^'^^^ °' 

to 13%. TT.e weigwUcentagesrt*eme2\i^u.^ e^en more preferably from 7 

expressed as m^ eSiXup V?JS met^SSem^rou^ T' V"^ ^ ^'-^ 
VII. areinthe.rmofox.es. .L.^ingtoar.rCf:^^^ 
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. VIM and the metal of group VI is less than or equal to 2. preferably less than or equal to 1 

[0019] By means of impregnation of a solution containing a salt of a metal of qioud II B and/or in a «hokh. 

b) an aqueous solution is prepared containing a soluble salt of the metal of groupVl and optionally tetraalkvi^m 
monium hydroxide having the formula R4NOH- y vi dnu. opuonaiiy. tetraaikylam- 

2 ^n^^"^!"^"" <fifPf^-on and the aqueous di^ion are mixed and a gel is obtained- 
a) aging of the gel at a temperature ranging from 10 to 40'*C- 

e) drying of the gel; 

f) calcination of the gel. 

[0023] In step a) of this preparation, the metal salt of groim VIII is, for examole a nitrato ^ hv^r^^^iH 

strluenb teve Die lomula (R O)- M»eirt R- is an alKyl conlaining Irani 2 lo e carbon aune Ttn alhaddo Is nehi^v 
T';2^r'?"r *<»'i»n and**rtx«.aa; InpScJS tSlJakSntJ^ 

rnn^l Carried out at a temperature ranging from 80 to 120°C 

10030] Step 0 is canied out at a temperature ranging from 400 to 600»C 

S can Srp°rSi° SS^LT^ ''^-^ ^^^^ 

gt".^s:ssrrg':«^?s^^~ 

S Zf^Tv P^^P^^"^ containing tetraalkylammonium hydroxide having the formula R,NOH 

c) the alcohote dispeision and the aqueous dispereion are mixed and a gel is obtained: 
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d) aging of the gel at a temperature ranging from 10 to 40-C: 

e) drying of the gel; 
0 calcination of the gel* 

oTor oxi^S^rpC^ a^o::^:"'' '''^"^ '^^^'^ ""^"•^ «ng the supportng 

2 Sr^^ mo '^f'^"" ^ *^ are mixed and a gel is obtained 

d) aging of the eel at a temperature ranging from 10 to 40-C- sanainea. 

e) drying of ttie gel; 

f) mechanical mixing of the dried product wHh ERS-10 zeolite- 
20 g) caldnation. 

fS Jr^^S^^f "!,«*«^«»'esameasthe80l^elsynthesis. 

Lndepo^tX^inS^J^^fe'lJ^S^^^^^^ T^^'^l'T' ^'"^ " « ^ 
ular aspect of the preLrt inventir technques. The ERS-10 zeolrte thus modified is new and is a partic- 

'S^s^:^^n^^VSZ^' ^^'^ '-^inina -e or more 

b) drying and calcination of the nnaterial obtained in step a) 

c) mixing of the impregnated oxide obtained in 8t^ b) with 'the ERS-IO zeolite. 



25 



30 



rS ^ ?"a"«fies of the reagents are selected in relation to the composition of the en*«taivst 

iriinaiirxrriTei^:r:?rsr 

^0 are used, a drying ^SdcinaSjS^ b^^"^^^ V' <" B^'UP Vm. 

oxide can be g^nd and i^S^fS^^o^fJ^T^'^^ two impregnations. Before step c) the impregnated 

«ec^«^«,«Lir, j::,sSt^'oTjS ^JT^.^*!,'^ '» «f s*,, »* 

o«a» as carter, toxfdirg u a oartoirif J?!?!,? 9"»P ™l. ainelalo)gKiupVI,aiidoplionall,oi»«n»re 
"corano 10 a particular aspect of the present givanion the catalytic conrositiofi aso conrrisas a 



60 



55 



5 



EP 1 013 339 A2 

metal of group II B and/or III A. preferably deposited on the surface of the zeoWa 
EXAMPLE 1 • Prenarati on of cataly i: ^ A 

wVL. "^^"^ 36.18 g of BuOH. at room temperature 0 74 q of ERS 

Zor ^^ 1, ■ "^'t ^=P^ *e alcoholic solutor,. heating to 60-C ^Vln^es II 8 a S 
r"'""" ^^^"^-^ -^nsion Which h^ted to 80»C for 20 mSl. oLLSir^ 

srat".r^<;^%T'^rsrhSgT^^ 

temperature. The characteristics of The materii ^l^xS!^^^ ^^"^'^ «>°""9 ^ ~om 

EXAMPLE 2 - Prenaratin n of cataivRt R 

EXAMPLE 3 - Prepara tion of cataly^ Q 

• ^« impregnated with an aqueous solution containing 1 07 g of CX)N and 1 48 
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EXAMPLE 4 - Preparatinn »f ^^^y^ p 



70 



20 



[0057] 0.88 Q of Ck3N are dissolved in 33 5S a nf Ri ri^w 

^i* «e suspended in akSSiSfJS to »-oSTo^S^S 2f 'J" 

EXAMPLE 5 - Prpp ^ ^flt ^-^ ^ of nat^i yff^ p 

the suspension El. ' suspension which .s heated to 60"C for 20 minutes, obtaining 

'^^l^i^^^.t.^^'^^^^^^ 13.2%. solute E2. pH = 14, are 

hour (PH = 13). This is foH^^ed bv 1^ ^'^'"'"0^9^' ^ -ai"tained' at80">Cforl 

houre, calcination as in example 1 Ans^i^^^^J^ '^'^""^ ^ ^""^ o^^^n at 100-C for 6 

1 . 185 g of CON and 1 .75 gT^iJTn f^,^ H mnl^ 9)is impregnated ^ a solution containing 

[0061] The impregnate Produ« d^J in a^^Si^^'lM-^^^^^ for 22 hours in air. 

The charactertetics of the material oblainS^eSStn T "^""""^ '^^'^ ^ • 



25 



EXAMPLE 6 - Prenaratin n of fat ;^ lY ?? 
[0062] 



50 



35 



40 



45 



SO 



55 



in1.5igofiSt,rhal?ng?H':^ 
it is then dried in an^en at loS-C. for sC^^^S^ h -HH'-' t^^^^^^ture. for16 ho\l^: 

the materia, obtained, containing 3.B% ^Tc,^":^.T:^^:^X:iT'^' ' Thecharacter^cs of 

EXAMPLE 7 - Prep arati on of raf a ly gf ^ 

h«ed .0 arc to 20 minu.2*J,StS'»^SJoy^' ' a.e added and the mMure 

in a vacujm <wen a loiro to 6 taure ^ " "'■''P^ 

EXAMPLE ft - Pranaratinn ^ ^^ j^ ^ ^ ^ 

Sicati'^ SS^g ^mJ^Ta? ^ t«W«lure. 1 .14 g of Si(OCH^, (Tetmethy.- 

minutes. obSg fte s.^-^S^'^ and fte mixture is teatedt lo-?S 

rch^n^^raTj^oc^fSr^^^^^ 

in a vacuum a.en at 100»C for 6 hours. ^ ^^'"^ ^* temperature for a night and drying 

««« V'e 1 - I ne cnafacteristcs of the material obtained are indicated in Table 1 
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EXAMPLE 9 - preoara tion of cafaly^ K 

[0071] 1.04 g of CON are dissolved in 47.16 g of BuOH. at room tenperature 1 03 a of S\(OC h ^ rr^^*^ 

'^^'^ composition, called K. is prepared by mechanicaily mixing material I with ERS-10 zeolite mntain 

EXAMP LE 10 - (cpmpafatiwa) 
Preparat ion of cataly y:^ f , 

^?o? M ^ ^ ^7^ ^ "^^^ 9 ^ ^» temperature. 2.99 g of a solution at 70% of 

EXAMPLE 11 - teomoarative) 
Pfeoafatio n of caftalyst M 

Sn^l. n ^ ?oo °* dissolved in 36.17 g of BuOH. at room temperature. 0.63 g of ZSM-5 zeolite fPQ 

aOa/Al^Oa = 32^ ,n aad form) are suspended urxler heaHng (60«C. for 1 0 m 

Sum iydroidJ Lfuti^ at^^r^JST''^*"^ '^'^ " '^ '^ ^ °^ (C3H.UNOH (^etrapropylammo- 
«1 ^' temperature, obtaining the solution M2. pH = 10. TTie solution M2 is slowlv 

h ^ '^^ ^' ^ * temperature for 22 hours, drying in a vacuum oven at 100-C 

for 6 hours and calcn.ng as in example 1. The characteristcs of the material obtained L indLT^rx^e 1 betow 



40 



Table 1 





Catalyst 


ERS-10 weight % 


Co (weight %) 


Mo (weight %) 


Co/Mo 


Surf. Area (ni^/g) 


Pore vol. (cm^/g) 




A 


8.2 


2.6 


9.6 


0.45 


380 


1-19 


45 


B 


19,9 


2.5 


8.1 


0.51 


430 


1.24 




C 


81.4 


2.5 


10.1 


0.41 


61 


0.41 




D 


10.3 


2.2 


8.7 


0.41 


375 


1-09 




E 


8.1 


2.3 


10.3 


0.41 


335 


0.59 


50 


F 


96.4 








160 














0.59 




G 


30.0 


2.7 


10.0 


0.43 


315 


0.74 




H 


29.8 


2.0 


8.0 


0.41 


370 


0.69 


55 


1 




2.3 


8.9 


0.43 


360 


0.74 




L 




2.2 


8.5 


0.45 


290 


0.74 




M 




2.8 


10.5 


0.45 


410 


1.05 
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Catalyst 



ERS-10 weight % 
(7.4 2SM-5) 



Co (weight %) 



table 1 (continued) 
Mo (weight %) I Co/Mo 



QATALYTIC TESTS QNI MOD EL CHARf^ F 



Surf. Area (m^/g) 



Pore vol. (cm^/g) 



- 30% by weight of 1 -pentene; 

- 0.25% by weight of thiophene (1000 ppm S) ; 

- the conrtplement to 100 is n-hexane. 

15 

[0082] The catalytic activity is evaluated as follows: 

^ "''Sconversion:100x(ppmS,„-ppmS^,)/ppmS^ 

ISO isomerizing property: 100 x (i-pentanes + lijentenes) / z Cg 
HYD hydrogenating property: loo x (ivpentaneo^/l -pentene 

^ E XAMPLE 12: catalvHe artivitv of eately gt A 

EXAMPLE 13: f^ talvtic af^vity pf cataly s^ R 

EXA MPLE 14: CRtalvtic activity of cataly ^ n 
« inSe2. '•^^'^'^*''^°'^^*^^^^^'"««'^«9 '^«<*«^ti"fl«^«or,s 

EXAMPLE 15: catalvtift n^» ttv of catqly ft P 
« Ke 2. ' ' °' ^ "^^ «>"'^«'°"« catalytic results are indicated 

EXAMPLE 1 6: catalvhV: art ivitv m cataly st n 
SO inSea. ■^'^^^"Bconditicx^andcat^^^ 

EXAMPLE 17- catalytic activWy pf ^^[y^ y^ 
S5 Ke2. '■^^'^*^*^'^''^'^*'^«^^«'"^'^«« -^«<^atingccnditonsandcatal^^ 
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♦ EXAMPLE 18 - feomparat iw) 
Catalytic aciivi^Y nff t^i^fyi^ i 

^ ^^^^J ^ <=°"^^"*"9 a zeolitic component are treated as in exanple 9. The operating conditions 

and catafybc results are indicated in Table 2. wrwroons 

EXAMPLE 19 - frnmpanative) 

10 Catalytic acti vitv of cataly gf I , 

[0090] 1 5 g of catalyst U not containing a zeolitic component, are treated as in example 9. The operatino condi- 
tions and catalytic resuHs are indicated in Table 2. »h « i ne operanng confli- 

w EXAMPLE 20 - fcomp afative) 

Catalytic activitY of catalvs^ M 

a. ^^^l- ^ '1 ^ °^ ?^^^ ^' ^^'"'^^9 2SM-5 as catalytic component, are treated as in example 9 The operatino 
20 conditions and catalytic results are indicated in Table 2. ip « ^. i ne operating 



Table 2 



60 



25 


Catalyst 


Trc) 


WHSV (hr-^) 


H2IHO NI/I 


HDS{%) 


ISO(%) 


HDS/HYD 


HYD/ISO 




A 




3.7 


323 


97.4 


12.9 


1.4 


5.4 






295 


7.8 


314 


99.9 


19.9 


1.5 


3.3 




B 


297 


9.8 


300 


99.6 


28.5 


1.9 


1.8 


30 




280 


9.8 




98.4 


19.8 


1.7 


2.9 




D 


295 


8.5 


300 


99.5 


20.7 


1.5 


2.6 




E 


255 


3.9 


300 


97.2 


10.2 


1-3 


7,9 


35 


G 


256 


3.9 


300 


80.1 


15.5 


1.9 


2.7 






287 


3.9 


300 


99.9 


28.0 


2.2 


1-6 




H 


256 


4.2 




84.8 


11.0 


2.0 


3.8 






287 


4.2 




99.5 


23.0 


1.8 


2.5 


40 


1 


252 


1-6 


300 


92.8 


2.4 


1,0 


40.0 






282 


6.6 




91.0 


2.5 


1.0 


91.0 




L 


251 


1.8 


150 


96.0 


2.7 


1.3 


27.3 


45 




253 


3.3 


300 


96.0 


2.7 


1.2 


27.6 




M 


254 


3.3 


380 


40.3 


13.3 


0.7 


4.5 






282 


3.9 


313 


87.7 


15.7 


1.7 


3.3 



SLthrS. f^^^r^ 'n TaWe 2, » can be seen Ihat under Ihe same reaction conditions, intended as the 
resutt of the oomb.rat.on Of the operatng variables, the catalysis of the present ln^,ention allow much higher desulfura- 
StTf^^^^ ° ^^^""^ than those with a catalytic composition containing a different zeolite from ERS-10 zeo- 
1 In partcularm low temperatures (250-256»C). conversion values are obtained which are at least the 

« ^fil M 0°^® obtained wrth the catalytic composition containing ZSM^. At these temperatures, with the conparative 
^♦fy«tM.an«omenzatK)n,sobtainedwhichiscomparBbletott^ 

Whereas at higher temperature (280-297-C). the isomerization values obtained with the catalysts of Se preserlinve": 
paratve catalysts I and L, which do not contain zeoWe, have high conversion values for desulfuration but have a 
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on the 



10 T = 336**C 

WHSVo 4.8 hours'^ 
H2/HC = 300 NM 



[0094] The foUowing catalytic results are (Artained: 



HDS (%) : 89.4 
ISO (%) : 61.5 
HDS/HYD : 8.6 
HYD/ISO : 0.2 



hydrogenating activity (HYD/ISO = 0 2) mST^o a Jf T[k ^ ^ "^"^ ^"^ conlenporaneous reduced 
gasolines, on the decr^se in the ocSLmli^^ ® ^ '^^ *^ *® clesulfuratlon treatment of FCC 



CATALYTIC TFSTSOM RFAi r..Ui>p/r,p 
[0096] 



35 



40 



S ppm 



1.360 



MON 



80.7 



n+i-paraf. 



20.4 



naphthenes 



9.4 



Tables 
n+i-olef. 



cydo-oleflns 



30.3 



5.6 



aromatics 



24.8 



8.9 



volume percentage of the fraction SU,Ss ;SrSS ' "^^^^^ ^« column indicates the 

EXAMPLF 2 ,9, 



45 



irofH^.^cTof^ru^-to^'isScis^^^^^^ 

feed consisting of the full raSge FCX; gSoleTiile S^ 8^ ^ ^^tT^J ''^"^"^^ "P to 1 0 bars and the 
100981 The treatment coiiitions^^te^rnL ^e^^""^^^ 

ing gasoline are indicated in the table bekw: ^ characteristcs and composition of the resuit- 
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. ^ « °^ <^alytic cortposition K. diluted with corundum, are charged into a reactor ^30 so mo<^i ^ 
activated in the presence of HoS/K, fio% vol> un ^nnop w q w«'u«u inio a reactor (30-50 mesh) and 



JO 



IS 





MON 


T(°C) 


WHSV 

(hr^) 


Ha/ 
charge 


fins 


thanes 


rvH -ole- 
fins 


cyclone- 
fins 


aromal- 
ics 


B.R> 
200°C 


131 
85 


79.0 
78.7 


287 
287 


4.8 
4.8 


300 
300 


32.7 
34.2 


11.0 
11.7 


19.2 
18.0 


3.7 
3.5 


25.1 
25.0 


11.2 
11.0 



EXAMPLE 24 

SlSln 7^:3^^°^^^"^ '"^^^ f^CC having the composrtion indi- 

^ [0102] The process conditions and results are specified in the following table: 





MON 


TrC) 


WHSV 
(hr-l) 


H2/ 
charge 


fins 


thenes 


rvH -ole- 
fins 


cycloole- 
fins 


aromat- 
ics 


B.R> 
200**C 


176 
118 


80.3 
80.2 


287 
288 


4.5 
3.4 


300 
300 


27.9 
28.8 


10-7 
10.5 


23.6 
23.2 


4.1 
4.5 


24.0 
25.3 


9.1 
11.0 



30 



35 EXAMPLE 

Sed InS^l^^^^ T^J!^ ^^"'^"^ ^^^^^ '"^^ ^ ^-^^ --h) and 



45 




MON 




WHSV 

(hr^) 


H2/ 
Charge 


n+i-paraf- 
fins 


naph- 
thenes 


n+i-ole- 
fins 


cyclo-ole- 
fins 


aromat- 
ics 


BP.> 
200*»C 




97 


80.0 


282 


4.5 


300 


31.9 


11.6 


18.9 


3 


23.8 


10.0 




137 


80.2 


284 


5.9 


300 


30.7 


11.0 


22.1 


3.3 


22.7 


9.4 
10.0 


50 


191 


80.5 


275 


5.9 


300 


29.0 


10.9 


22.1 


2.6 


24.5 



Claims 



2. -me catalytic composition according to daim 1 containing a metal of groi^j II B and/or III A. 
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3. ■J^e^a^c<»niPosition according to claim 2. wherein th^ ^ 
face of the zeolita " ana/or iii A is deposrted on the sur- 

. ^ 4. "f^Jecatalyficconpositkw according to claim 2 or 3, wherein the metal is zinc. 

la Th. caawo eonwsltloo M dim 1. wt,.™i„ fte m.lal « o«»ip VIII Is »l»ed «o», Coball .nd Nickel. 

» "• J^'*' » CH" 1. »h-«. the a«a, o, g™« V, is s«ec« .om ™i,M«,™ ^ 



60 



55 
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. soluton cofflalnlng a salt ol a nwal Si^SSTd^2f '^"^ '^•SWo" «* 

metal of iTOv vm. dryl,, and ealcinalloa "atonaHon. invregnalon M, a sduSa. ol a sa, of a 

26. *P'««is'»«'s|»epaialk»iollhocaBlylicooinx>silfomac,>^ . 

Sprs^rarj:sj;'ss^±ss:r'™'»-^-^^^^ 

e) drying of the gel : tv v/, 

f) caidnation of tfie gel. 

I'; J. ^ • . . ^ ^ temperature rangir^g from 1 0 to 40*'C- 

e) drying of the gel; 

0 calcination of the gel' 

e) drying of the gel; ' 

f) mechankial mixing of the dried product with ERS-10 zeolite 
Q) calcination. ^"ic, 

29.7.eprocessacxx,.iingtodalm26.27or28.v^erein«.sa«o,theme,a.of^^ 



20 



25 



30 



45 



SO 
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zirconium and their mixtures, Is ised. 



e) drying of the gel; « -tv v^, 

f) mechanical mixing of the dried product with an ER<5-in:.^rt«^ ^ ^ 

III A has been deposited by imprSon^^ ^^^^^ "^^^ 

g) calcination. 

o) ™ang ottto lmpr«r,aw (»iae oUalM In step b) me ERS-IO zeolile. 

ll» sol^el iKtinlqu. aslbilows: earner ano a m«al ofgriw II Ban*, III A. b, means of 

in« oAle ot oxicles. and one or mora oiaamc compounds capable ol generalino me ewort- 

e) drvino of tha noi- *v -rw ^, 



e) drying of the gel; 

f) calcination of the gel. 



-wo. ccpriee. put«r« eaa miSSl" ^S^Tll St ^S^TSTT ol etfa olellna. 
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«. » «. w.»ce^ o„„„ B ,» A ,s .epo^ed „ ,He su*c, « ..e 

46. TTie process according to cteim 41 or 4P MrriftH :^ 

10 zeolite, a metal of ^oi^ram^^^^^ 1*^ °' " *^<= composition containing an Ef^ 

IIBand/or.HA.atate^.uVe^^S^toa^oc'^L^^ 

ranging f«m, 1 to 10 h-i. with a Qua^o^SiTna?^ f^m^^!^'''*'°'"^'°^^^ 

present (NM). ^ " nydrogen ranging from 100 to 500 fames ttie quantity of hydrocartxins 

47. 71,e process according to daim 46. carried out at a temperature ranging from 250 to 290«C. 

meta. of group V,. a meta. of ^5 onlTZ «X^s S" ' ^"^"^ ^ '^'^'^ -"^^-^ ^ 

'\"n%^^srr^:i™;^^^^^^^ 

51.AnERS.10zec.Heonwf«,sesurfaceame.a.ofgroupllBand/orameta.ofgroup,,,Aisdep^^^^^^ 
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